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51^4= (oj) 
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7> ^€ nsH^|. 7 >^]^ Hefl«y, aVHSfl ^-g-*Rr ^Eflo]ui7> ^^^^ ^ 

-fr^fe 3* ^-71 7fl^-4 ^-fr ^=^r 7>i# *H^SKr 

1^#, ZLS]ZL ^71 iflS. 7>i# ^-AV^ ^ 2ii## ^1^4. 

^€ ^7]7f ^Eflolui tfl^-S -jf 0 * 1 ^ ^-i- ^di^fe Jl^]- ^Cf. 
J£ 2 

71^: o}^ Al^Efl ( EFEM> poUP 
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X\ ^ {SYSTEM FOR TRANSFERRING SUBSTRATES} 

JE. l£ EFEM°1 aVS^] *flS ^°fl* Ji^fe 71)^8^5=; 

£ 2^b H>f-3]tV "i^HH 4€- £ 1^1 EFEM^I ^s.; 

£ 3a4 5. 3b^ ^ ^ lic#^ 4°^ M» Ji^^Hr -E^; 

£ 4aSf £ 4b^ ^ U 1 ^^ EFEM3}- EFEM°fl *\ Hefl^ vfl *7lS] Jr-g- 

£ 5a^ £ 5bxr EFEM*}- -g- l^^l EFEM *>-§-X| n^oj ifl «-<£)- FOUP 

£ 6aSf £ 6bfe ^ U^*?] EFEM^ EFEM a>-§-a] -g-^Hl^El -fr 

°J€ iL^^l *#52}- ^efl<y * FOUP tfi^M i^^Hl- iL^^r ; 

£ 7aSf £. 7b^ ^4 ^"ofl <a^^l-ol ^S\±= iL^^rr 5.^; 

£ 9afe S. 8^ EFEM^ ^J£olJL, 3E 9b^r £ 9a 'B'^^HH 

£ 10£- FOUPsf *3 7l^r# °l^*Hr aj-tt^ Ji^fe 

£ 11-Sr FOUP^ o]^]-^ aV^-g- ^>^o.S il^^^r €sL*}B 

°14. 
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10 : FOUP 100 : EFEM 

120 : Hefl<y 121 : 

122 : 7l)^Jf 123 : 

124 : 140 : 3.H. i^H^ 

150, 170 : 160 : 

200 : ^-gwl 300 : Afl^^l 

<19> ^ o_ h> £ ^ ^2-^71 ^ ^^-S, C] -S-Afl^Tflfe n°] 

*\ ^MM^ ^ ^til^-ofl ^ol3Jl# °l^Rr 7 }$- Ali^ofl ^olcf. 

<20> aV^l a7 )^ ^ ^io} s.ol ulAfl^. ^oll u)-e} 

<21> ^Hflofl^ tiV^^l *fl^ vfloflA^ 3H5|cq # ^ ^ 
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^>-§-^4. nn^ n*}*] ^hm^i tn^*} ^ ^ ?w 

tt o v S^Uront open unified pod : "F0UP")7> ^S. a>-§-s]ji o}tf. 

5E?h to*fl SlH^ 200mm°lH 300mm5. #7^^1 n)-^, £€tr 

^2|- Ali^o]] cqgfl «V£*fl aV £ ^ *fl2: ^ 7>^<2}- 

^^^-i: SEMI If^- F0UP4 ^^l?]- ^eHo^ c^o. 

oH^l^ (equipment front end module : o)*} "EFEM")^- afl^tr^. 
ojtiV*)ol EFE M-8r 7fl^^ 7 > *<*M^r ^Z])o]&3\- ?\{z)o] ^ ^-^Wl?_Hl $M 

^T^l^^l o}^ ^^.O^fE-l ^-el^cf. F0UP tfl-¥-^l ^.^#^^1 
FOUP^l 3*fl^ 3) °] ^ iLto c^^o. u>o_o_ S; FOUP^f ^ 

^ti]^]- ^flolii] o)^a1 F0UP ^^ofl ^.^#^0) ^o^o^^ of ^cf. ae]4 ^o]| o) 
^ ^l^^ ^.°J^-£7> lOOOppm °J Bfl, Hefl<y ^ F0UP ifl^ 
lOOOppm^ 7>^lrf. ifl* ^.£5. -fh*]*}7] ^*fl =efl<y 

vfl ^--^H s}Jfs. ^-7] 7> Jrsi=. oil, ol ^ foup^ 9J^*m ^ 

-fr t^-S]- * -^7) 7} F0UP vflS -R-^^71 nfl^-olcf. ojs. ofl F0U p vflofl^ o| 

^-7> ^ ^ Jl , -^-^^ ^71^ F0UP vfl^-ofl ^^>7il slcf. tijs- EFEM ^ -fi-^fe- ^ 

71 7> ^E^l gj«f| oj^^nV, -g.^ Mt 6 )4 F0lM«H 
o^AV^^-ol ^El^-Sl ^^#^1 3^ 7i*J-ol ^7}S\o] ^Hf^O.^. 
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*H ^ ^#^r EFEM *7l cflAi 7V^» ^*Kr y o Vo J: 0 l 

nfl-f ^ «l-§-°l -S-^^tf. 

^ .2.^1-^014. oj-g-^. lefloj vfloflAi ^VsH FOUP tfl^-7>^l -frSJ^M n °1 ^ 1- 3. 
<25> ^ 7fleH4 f^laRH o)^x\ 7fle)cH ^^-7> ^s}^ 3$ 

K^-i: 7>x]^ , #7l ^ ^1 ^ , «KE*1) 71 ^-g-^m ^ 

^1 ^lsm ^-^^Hl^l te^ll 7l^ o}^>^ ^o]S_ *}^.o\ oj^^H, ^-71 H 
^71 7fl^-f £"<M: JUH^r 7>i# *fl^-*Kr 1^§, ^LiiU ^"71 ?i3HM 

<27> A o V 7 ] ^1 ^-71 H-ErB #2) #7] 7fl^-*f- ^°\] ^7] *\] 2^#£r 
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<28> c]^\ i i£tgo} ^Al^l- ;M«-<£ £^ £ 1 ^ £ 11* #S<5 r ^i JiH} ^Ml^l 

o}elHH ##*r^r ^jAHiii. <y^fl ^SH^H^r 9} ^ 

<29> £ i^. i£Tgcq <^^Al^ofl ol oil B.o] ^(Equipment Front End Module : °l*r 

"EFEM")(100)* 7>*lfe #*1(1)S] ^Tg £ olcf. ;£ 1* ^2:^ «VH^1 

2i #*1(1)^- ^^1(200), EFEM(100), ^ 31^ (interface wall)(290)* 

7}^. ^^1(200)^ ^<^£ 1 = ^ ^(loadlock chamber )( 220) , H^i^ 

^(transfer chamber )( 240 ) , zl^JI ^Hr2] ^ (process chambers) (260)* 7} 
^i=r. ^l^tfl, ^^^^§(260)^: 5|-«}-7l^^-(chemical vapor deposition)^, ^ 
^2f(dry etch)^«l , 1^3. (thermal furnace), ^ develop ing)#w] , iE^b 
^3 (metrology)^ ^ ^ ^*H^-. ^^^^#(260)^ ^°<M|fe °]^iiL^;(280)°l 

*«tH(240)7}- <>1 ^5.^(280)^: SH^ ^^(220)^- 

1:(260) *H1 SMsj-I- ol^*Vc]-. oje^v ^^1(200)^ ^^^l «l*fl ^ ^ 

-fr^lE]^, <q o.^.*!^ ^^1(200)1- ^^*r^. ^8^*1 

(200)^ ^^ofl^ $|| o| 3^ ^ ^o]5i] ^Eflolui^ ^^^ti] (200)^1 91 

E^sflol^ 71^* 3r>^ EFEM(100)ol ^l^t}. 
< 30 > £ 2 ^r t^^tr I^HHl 4 = £ i*] EFEM(100)^ ^£olcf. 2 

Mr %^e>^ EFEM(100)€r 5.31^(120), ^1]}°}#(U0), °}^3.%(160) , ZLtL\51 
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#(150)1- if-W. Hefl<y(120)^- aj^^i*) %^ 7>*H , ^^h] (200)5+ °13«r 
2H^(rear face) (121)°^ <y (120)4 (200)?I *IMs|7} ©l^S) 

-f-sL°J ^^^(124)71- $^€4. ^£11^(120) vfl^-« «J3 ^^HS ^l^>7l 
^efloj(i20)^ ^f^ofl^ 5-1 ^-717]- -B-^^l^ ^7l^-^^(l26)7> ^3:n, 

*7l# i^JL Wfl7l*>7l $n tifl7]^o](128)ol ^^5]^ tifl7)^(127)7> ^^4. 

^^1^(120) ^S] ^oM^lfe oj-sfls ^7l# irs^ ^ ^(fan)(114)4 ^7] ^ 

$\ 3*3 ^^y) ^7]!- ^-^Hr ^EKfilter)(112)7> ^^1^4. ^-71^1 ^ 

«ll7l» ^Sfl ^-71^ ^Itt 7><?§^ 0. S H fl 7 ]£}7il4 ^HCE^l^M 

EFEM(100)21 ^^^(121)52|- tfl*^^ H«^(front face)(123)^ ^ofl 

^ fi^HM (wafer container) (10) 7]- SJB ^3H*l(load 

stat ion) (140)^1 i§*l€3-. 3.^ ^3H^(140)£: *>M- # ^ ^cf. 

^Io]sj ^EflojuldOO)^ rfly]^^ ol#oiq- Sj-SJ-aJ*! i<ao S w^ 4| o] si * 

iLJL^l ^Sfl ^31^ fl)o]5t) ^fleloi 1 ?! ^wj- 7fl wj- IH( front open unified pod 

: ol*> "F0UP")°1 *MHe>i=K F0UP(10)£- OHKoverhead transfer), 0HC(overhead 
conveyor), 5E^ *}-^ «&ifl SHKautomat ic guided vehicle: AGV RGV)^}- ^-^r 7fls) 
<H o]^ Al^Eg (51A1SH #-§-)<*fl ^l*fl ^lol^(i40)^ofl ^(loading) ^ 

5. ^ (unloading)^!}. 

Hefl^ (120)<*H*r 01^(140) ofl FOUP(10)£| 3E<H(door)(12)# 7^1 

i = M(130)7> -g*m3. F0UP(10)sl 5L<H(12)7> .2. ^ 3 (130 HI 3*fl <gEl^ Eefl 
°J(120)S1 H«^(123)<H1^ *IM*|SJ 7fl^(122)7l- ^^4. EFEM(100) 
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ifl<H]^ F0UP(10)4 ^^^wl(200)^- 44|ol^-S- 0 l=£sKr °1^S.^-(160)4 ol«£s.£(160) 
% 3^1-^(162)7} ^^l^cf. ol^^.(i60)^ fs}^ 2~ f- o]<#o] 

B^(123)# 4&t- * = ^r ^-7]^ H^H^(123)^) 7 fl^-?- (122)1- -g^ 

FOUP(IO) ifl-»M. -fr°^4. FOUP(IO) vflS. -R-°^ ^-71^ F0UP(10)vfl<Hl ^(swirling 
flow)!- FOUP(IO) vflofl ^^-^-cf. ^ o. FOUP(IO) tfls? ^41 <=>1 ^ ofl v}™. 

71^ t>S^6]i4 ^71 # S^JZ. 5fl tf. cnf^i ^|o]s|o|| *§^4g ^iofl 7>^^2)-^-ol 
^^-sl 31, ols. oi-gfl ^^x-l^o] aTfl ^7>€^-. Stir, H31<9(120)£| Bl ^^(121)^1 

^^^-(124)1- ^*fl ^^1(200)3.^ 6j^( C1 ) j l-^(F), ti#(Br)f-^ ^ 
^^#^#61 =efloj(i20) iflS. -Rr^^d-. ^ofl ol§ S.^^*^ FOUP(IO) ^3 -fi- 
^^6.5.^1 ^6lsl# ^9Ja]^1c1-. 

oil- ^1§>71 ^*fl £ Hefl°J(120) ^Hl^r ^(nitrogen), 

(helium), 6>5^.( argon )u2l- ^ Hl%^ 7}-i(inert gas)-!- ^-g-SRr 2n#(150)6l £x\ 
^4. i^#(150)£- ^-^(152a, 152b)7> o>efls. ^-S-ij- H-^M ^(123)^ 7fl^f(122) 

#Jfofl -g*!^. ZL&m olfif ^ in^(150)^ H 31 °J (120)3] # 

(123)4 °J^Kr 7R>7>El J^g-ofl fgsgig + ojc]. ^#(150)-i- -f-«fl Hl*^ 7>^7> ^> 

^-s}^ =efl«3(120) ifls] 7fl^-(122) ^^1^ 7>io)l oi^j. *te^ol *£<%&tl. 

F0UP(10)^ £<H(12)7> ^-EfloflA^ Hefl°j(120) tfl^-S = ^ ^-71 <4 ^ 
(200)3.^1 = efl«9(120) ifl^-S -R-<3€ .SL^l-iM F0UP(10) iflJfS -fr^S]^ 2l-g- 
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H ^ltb4. ^#(150)-^ S>)^-9] 7}^^Q(158)SL3.1f-B\ 7^7} ^5S|fe 

(154)^ ^^^4. ^#^(154) -Mtt ZL tfl^-» ^ = ^ 7>i^] <#-§- 2i^}7) 
^ S ^«flti.(i56)7> ^#(150)^ *MMIfe ^^(152a, 152b)7> ^3*1 , 

^g-^(152a, 152b tfoj:^ ^Kg- ^ ^rf. H>^*>7fl^- 7fl^f(122)^ ^« 0 H] 

#31 q<L3. ^*fl £ 3a<>1H iL^b w>5f £oj 2i^\7\} afl^l^ 

^^«(152a)S ^^slTlM-, £ 3b<^H ^ u}<4 ^-ol ^( s lit)(152b)Jl5. 
^#(150HH «1 #^ 7>^ J.^, w>^^7fl^ ^71^ 

^51^- ^7}B\ Jr-g-ofl JE-S. J^tf. ti]%^ 7 >i7> iL=^r 

^-f ^7l ^.^l-^ol 7 }+9)- FOUP(IO) vfl^-S. -a-°j5l7l 

<35> £ 4a^ £ 4b^r AA EFEM4 EFEiHH Hefl<y ^ 

7]^ J£<^^ £^ 0 14. £ 4a ^ 4^H ^g-7l^ *#^r M-Bfifljl ^ 

a] 7} ^9] q-Ef^cf. £ 4a# ^S*}^ ^w}^'?! EFEM(100HH 

Hefl°J(120) ^S. -8-^2} ^7]^ Hefl«y(120)^ ^M^H *H?-S Jl=-Jl «fl7l e|-<y (128) 

# -g-sfl «H7l^cf. Hefl°J( 120)^1 H^H^(123) ^^^1^ ^-71 ^ H^H^(123) 

# 4^1- 1^2, 7fl^(122)l- -f-sfl FOUP(IO) ifl^S. ^-^£]<H FOUP(10) ifl<H| ^^-4 
. £ 4b» ^-S^, ^^1^ H3]°J(120) ^3 ^-7} °) iLW^r ^^91 
^-A>^q. nem- S.M^(123)^ 7fl^f (122) ^7) cflA] 7 }-^7> 

cf. t4&H ^"71 c^a] 7fi7} FOUP(IO) -?r<U£\JL, FOUP(10) v)H ^-g- 

4. ^, ^717}- 7 fl^(122)» f-*fl F0UP( 10)^-^-5. -S^b ^ ^ 
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<36> £ 5aSf £ 5b^ A A EFEM-4 EFEM a>^a] «q ^-^-E}- FOUP ifl 

Jf^l Ji^^fe 5. 5a^ ^#3^ EFEM(IOO) 0.4m/sec^ ^ 

7)2] -fMHM S. e|| <9 (120) ^ ^ FOUP(IO) iflM ^*fl*Rr ^^°}(HH 3 )2] *5=* 
^^*> til (200)5.^ iL£#^3. <y«.V ti> 0 J^(124) 

-i: an^uL 5.511^(120) ^ FOUP(IO) ifl-»M < a-2.M6> SL^ ^ 1 . 00E-3ppm 

-£ 5trb EFEM(IOO) A>-g-A] £ 5a^ ^^-g- H 

£M<>M ^14, ^>£til(200)5L^-El <*13: 1><y^ 

(124) ^^Sl ^^-i- ^|S!l*>JL H^l o J(120) iflJfS} <g-S.qo> ^.^^-^^ ^ 1.00E-3ppm 

h-eb^ (123)011 e^tK^- <y-£Mo>o| o. s ^htsM, foup(io) 

tflJfoflA-^ 5.00E-0.4ppmSl <£2.u| o> 7 > ^8358*}. o]±- ^ti>^<y ^-fofl u]^ tflsf 
40% vfl^l 50%3. ^H^f. 
<37> £ 6a^ £ 6b^r AA ^^Sl EFEM3J|- £ EFEM a >-§-a] ^-^tilS.^ .2. 

^#^1 -fr^£l&* n .SL<9#^ 5efl<a £ FOUP ifl^l^i -2-^#^sl ^je# 

Ji^^Hr £^ol^. £ 6a^ £ 6b*IH 'A'^-^-^r *3^*>1 (200)3.-?- 3 H.ell o J(120) ^ 
^-S. SL<£^^.°) -fr^Tr ^*1°14-. £ 6afe H3l°J(120) iflsl ^-71 -fr^o) o.4m/sec°l 
-H, ^^^(124)^1^ ^i(Cl 2 )-$-^^^ 1.00e-5ppm<y ^-Efl^^ ^ o, 

S., Hefl°J(120) tfl^-ofl^ i^^H ^fl^o}, ^cg^S} ^te^ o>sfl 

°ll^i $13. ^3 nejjL F0UP(10) ^ ^ 1.00e-6ppmSl 

<^^^^ol ^^sjojcf. £ 6b^ S 6aSf ^°Jtb EFEM ( 100 )-§r 

-g-*H o^iL^o} ^^^(124)1- -S-^ll -fr^^ ^iL^^r 

F0UP(10) ^?>*1 £^>^1 °>ZL 2-if- 2) if 3. Hfljlsl^cf. 
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<38> nJ-eH M. EFEM( 100)^1 ti]^ A }-g-D>_0^ 

FOUP(IO)^- (200)?i 3Hs]7}- °1^3xr S.^<Hl (200)S_Y^ ^-^^ 

<$Q°] FOUP(IO) ^Jfs. -fr^sl^r 3* ^ 91°-^, ^-7)7} FOUP(IO) 

<39> £ 7dL 9\ £ 7b^ ^ o] ^ ^H] <^^D|-i-ol ^2V^^ ^ jio^^ £^o]cf 

. £ 7a# ^-S«>^ , *K£*fl d^}** *HS£Rr ¥91 i^(sources), = efl <£! (drains) , 
TflolHCgate) ^l^-i-(410)4 STKshallow trench isolation)^- ^ 4i^V^-^ ^ *^ 1: 
(isolation areas)* 7}*)^ -Mfe ^^r^^l 5(-«h 7}^ ^Kchemical vapor 

deposition)^ 2]f$\ ^ ^(dielectric layer)(430H f^^i}. ^i/^el|^l^ 
S^* ^#^>7] ^Sfl ^zJ-*>o} fHa}* (contact hole) 5Ett t}7] ^1 ^ 

(self aligned contact) (420)* ^^tr^f. £ 8b^- £<>] ^*(420)£r 

#£|^e)^(polysil icon) (440) *fl^t}. ^#(420) ^} -feH , -^-g- 

^t}. ell- «j-xl^7) ^*fl ^-AV(HF)^ ^ Tfl^l^oil o^*V Afl^ ^o] 
<H ^#(420) #5^7} ^T^tf. 

<40> £ 8-^ EFEM^f ^€ ^12: ^ul(2)5l £& tf-^ ofl-^ il<*|^7l £^o] 

cf. £ 8«fl^i ^ sK>S^ F0UP( 10)^1 M-^KflJl, ^^ii^-S. ^ 

S^r 3Hs]2] M-HfHflrf. £ 8* %^§>^ , ^^^"(430) ^ ^^*(420)^1 

SlMsUl- ^-§-51 F0UP(10)^ aV£^l *&*M3. -frSKlN)^, 4*°fl 0HT, 

0HC, S£^ AGV^f ^ o]^«-(320)oll ^ F0UP( 10)^8: ^1^*1(300)3] <^ofl *<^^1 
EFEM(lOOa)^ 5.J= i^o]^(i40 a )^.S S-^^cf. F0UP(10) ^eH<y(120a) 
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vfl£] o] ^5.^.(i60a)o11 °4*fl 4^-M«l(300)S. ©l^slJl, «1<H FOUP(IO)^: ^l^^til 

(300) 3 Bf^ofl EFEM(lOOb)^ iEfl c>l^(140b)S. °1^4. ^H^s.^ afl^ 

^l^^l oj-f-o^jj^ Afl^o] 04.^^ SIMs)^ EFEM(100b)°-) 3.= ^MM>5i(140b) 
oil FOUP(IO) vflJfs. °1^, ^ol»l7> -r-g-^ F0UP(10)-^ <>1 (320 HI 

sl«fl ^>S.^1 *)1 2i -£«1 ^iS -°r&(0UT)^i}. zie^M- Afl^M.^fi^ ^] o] 3i| 7> F0UP(10) 
O.S. ol^Sl^ IEf^ ^7l #ofl _o S #| 3|o]g| ^-g-ofl t^aVs^oI ^ 

€ ^ XI 4. S*t ^l^o] <£ S S} ^1 ol 5^ 7> ol^l) F0UP(10) vJH ^-71 7> -°rOjs]^ ^ 

EFEM(160)^r 7fl^-(122) *l«cHl *>#sM- <§^sKr ^#(150) o]<2H FOUPUO)^ ^ 
±, ofs^, ^f-uf ^ Hi ^ 7>i# ii#(170)# 7>^14. 

,£ 9a S 8^1 EFEM(100)S1 ^^£o] ji, £ 9b ^ S 9a o| . B . wj-^ofl ^ tif^-M. £^ 
°14. £ 9a °+ £ 9b# ^-2:^, i^(170)£- i3H^(140H ¥^^1 F0UP(10)^ 

^*Hr ^0.5 7^^(122)^ °<HH ^ ^^^4. «.o} 7>^^(178) 
A^Ei ^4i7>^7f ^#£1^ 7>^5l-9j(174)ol ^(17 0 )52f <£^5\JL, 7>^E}-<?1(174) 
^Hl^r Jre^ ^7}^ S^§>^ «1«.(176)7> |^C}. ic^(170)£: 

^ ^ 4°J=t!: ^^-°r 7> 
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g ^ Sio.^, 2n#(170H*r 4*r3 tto)L} ^$BflS] g-A>^(172)°l 4* 5£ 
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efl°J(120b)2l 7fl^f(122) ^#<H1 -£*l=i ^(170)3-^ F0UP(10) ^±7}^% 
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